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Abstract 
Medication adherence is a major problem in oncology, specifically regarding hormonal therapies for breast 
cancer (BrCa) in African American (AA) women. Design considerations for specific cultural and clinical 
mobile health (mHealth) features may enhance efficacy of these applications for medication adherence. We 
used an iterative action-design methodology to develop a mHealth application prototype with 20 AA BrCA 
survivors and 10 healthcare providers. This paper presents principles of cultural sensitivity we found useful 
in the design and evaluation of a medication adherence and intervention application for this context that 
may have an important impact on acceptance and use and lead to positive clinical outcomes. We found 
culturability, usability, engagement, and personalization to be key guiding concepts.  Culturally sensitive 
design of mHealth apps may enhance estrogen positive hormonal therapy intervention outcomes by 
increasing technology mediated patient engagement and patient motivation for hormonal therapy 
adherence.  
Keywords 
Medication adherence, mHealth design, cultural sensitivity, hormonal therapy. 
Introduction 
Medication adherence is a major problem in oncology clinical care, especially regarding hormonal therapies 
for breast cancer (BrCa) as these medications are often prescribed for five to ten years and non-adherence 
worsens over time (Hershman et al. 2009). In fact, after four years, 50% of patients in one study (Partridge 
et al. 2003) were non-adherent and this low rate of adherence is substantiated by other studies. Adherence 
to hormonal therapies significantly predicts survival (Makubate et al. 2013). This is especially relevant to 
AA women with BrCa who die at much higher rates than White women (Albain et al. 2009). With endocrine 
therapy (ET), the risk of dying is lowered by one third and the possibility of a recurrence is reduced by 40% 
((EBCTCG) 2005).  More importantly, majority of research on adherence has focused on qualitative or 
descriptive correlational studies, rather than on the development and testing of interventions. While several 
medication adherence apps are available in mobile app marketplaces and others have been tested through 
prior research, few of these applications have demonstrated long-term efficacy. One important reason may 
be the lack of personalization of these apps to the specific clinical and cultural context of the patient and 
user of the application. 
 
Culturally sensitive interventions are more likely to be adopted by African American (AA) women. Prior 
research suggests that cultural adaptation strengthens the effects of an intervention, enhancing 
acceptability, use and adherence. In the past, interventions have primarily used various types of passive 
education, i.e. pamphlets and letters without personalization.  The educational materials did not include 
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the critical reason for taking ET, i.e. hormone receptor status (Albert et al. 2011). Further, theoretical 
frameworks have not backed the use of apps to improve health outcomes (Payne et al. 2015). 
Mobile health applications (mHealth apps) that are designed with persuasive technology considerations 
have demonstrated positive outcomes across health contexts (Orji and Moffatt 2018). Persuasive design 
considerations include cultural relevancy, modeling health behavior, and encouraging healthy behavior 
through the use of social psychological theories of persuasion (Grimes and Grinter 2007). Inclusion of 
cultural markers has a significant impact on usability of a system, as what is user friendly for one culture 
may be vastly different for another culture (Barber and Badre 1998). Cultural characteristics of a society are 
essential inputs for developing interaction designs (Huang and Deng 2008). Cultural beliefs play a large 
role in persuasion, and hence persuasive technology is more effective when it reflects the culture of its 
intended target audience (Khaled 2008), providing a personalized and more effective intervention tool 
(Oyibo 2016).  
This research focuses on deriving functional requirements from culturally appropriate elements for a 
mHealth app targeted at enhancing engagement and adherence to endocrine therapy in AA women with 
BrCa. We explore historic cultural markers, language sensitivity and behavioral preferences and translate 
them into innate meta-requirements and build these markers into an artifact. We also explore linkages 
between technical translation of end-user functionality and cultural sensitivity. 
Approach and Methods 
We employed an Action Design Research (Sein et al. 2011) approach for exploring patient engagement as 
an intervention methodology. We designed and developed a mobile application prototype specific to the 
context of AA women BrCa survivors with the need to adhere to long-term endocrine therapy. We designed 
the prototype in an agile, iterative fashion, developing user interface wireframes relying on review and 
feedback from clinical experts, patients, and providers. Study participants are summarized in Table 1. 
Surveys, interviews and focus groups were conducted with a total of 30 unique participants inclusive of 20 
AA women BrCa survivors, and 10 health care providers who treat AA women BrCa. Several patient 
participants were engaged across multiple phases of the research. 
Our first task was to design and administer surveys and interviews with BrCa patients recruited with the 
help of their long-term partners at a state oncology association. Questions focused on their technology use, 
medication use, side-effects, and care preferences. 
Research 
Activity 
Number of 
Participants  Purpose and Objectives 
Surveys 20 Patients Understand end user behavior with technology, medication adherence preferences, challenges with ET and technology preferences. 
Interviews 20 Patients 10 Providers 
More specific medication adherence requirements, challenges with ET and technology use, and 
design preferences for app components and features. 
Focus 
Groups  
(2 meetings) 
11 Patients 
Obtain feedback on application components, usability, motivation to adhere to ET in connection 
with app design and enhance design to increase cultural acceptance. 
Table 1. Study Methods 
Survey data analysis, and literature review, and context expert discussions were used to develop functional 
requirements and app mockups for the primary modules deemed important in the context of AA women 
BrCa survivors. These included: 1. An exclusive, closed group, social multi-media “STORY” (Sisters Tell 
Others and Revive Yourself) module derived from AA culture of personal and motivational story sharing 
with similar women to share experiences (that may be deemed too sensitive for public consumption);   2. 
Medication Tracking; 3. Symptom & Side-effects Tracking; 4. Learning and Educational Content; and 5. 
Personal profile and personalization for cultural sensitivity. 
Feedback was received in further iterations to enhance these modules to adapt to preferences noted in 
interviews and focus groups with both patients and providers. We sought clinical expertise from peers and 
included relevant components in our design. We also explored the design of a recommendation system for 
producing an automated personalized survivor care plan. Finally, we evaluated the design of the application 
in terms of cultural acceptability, usability, interactivity, technology efficacy, content literacy and cultural 
engagement through focus group feedback.  For this, we conducted two focus groups with 11 patients, and 
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interviews with 7 providers and 3 subject method experts. Particular attention was made to the user goals 
relative to clinical and cultural relevance that motivate continued use of such applications. Participants 
identified key features in the design that relate to cultural acceptance of the app features. Document review, 
literature review, and findings from prior work by research team members with AA women were also 
utilized to implement culturally sensitive and appropriate educational content in the learn module.  
Results 
A mHealth app was designed specifically for medication adherence of AA breast cancer survivors guided by 
principles grounded in persuasive technology and cultural sensitivity. Screenshots are shown in Figure 1.  
 
Figure 1. Design of the developed App prototype 
These include a wide range of functionality described in Table 2, with the primary cultural and functional 
components including medication tracking, symptom and side effect tracking, profile creation (and 
personalization), educational content, and exclusive social engagement within the AA group. We found 
several important considerations in the design of cultural sensitivity in patient centered applications that 
may be useful for other contexts. The components specific to AA women BrCa survivors on ET are 
summarized in Table 2 below.  This table was developed as a result of focus group evaluation findings. It 
summarizes: A) The important considerations for a culturally sensitive design for the research context, B) 
the related single page components in the app (Figure 1) C) functional app features, and D) end-user 
perspectives about the utility of the linked considerations, components and app features. This table 
represents a preliminary framework for the design of information systems for cultural sensitivity in this 
context. It is our intention, through continued research, to construct a more generalizable framework to 
guide the inclusion of software functionality, attributes, and content that are in alignment with the needs 
of a specific cultural context.   
Culturally sensitive mHealth apps for engagement and adherence 
Americas Conference on Information Systems 4 
Evaluation 
Consideration 
Component(s) 
(Figure 1 
screen#) 
App Features End User Feedback Summary 
Culturability: 
Usability in 
Cultural Context 
Story Sisters 
Community (9); 
and throughout 
App (1-12) 
 
1. Reading comprehension 
2. AA Proverbs 
3. Concept of Story Sisters 
4. Introduction of Groups – 
Family, Friends, Geography 
and Special Interests 
1. Language, Race, Gender, History, Geography of 
targeted audience all important for acceptance and 
continued use.  
2. Pictures, graphics and content should represent 
culture. 
Behavioral 
Persuasion 
Welcome 
dashboard (2); 
Sister Stories 
Module (exclusive 
social media 
network) (9); 
Symptom Tracker 
(specific to BrCa) 
(7); and 
Medication 
Tracker (for 
motivational 
adherence)(3-6) 
1. Connection with similar 
women through in-app 
community 
2. Feedback mechanisms 
3. Reminders for taking ET 
and recording in calendar 
enabled tracker 
4. Med behavior tracking and 
visual reporting 
5. Side effect and symptom 
tracking and reporting 
(specific to BrCa) 
1. Motivational to share personal stories and post-
surgery pictures with people like me.  
2. Interacting with other stories by other users 
provides motivation and support (eg., bookmark, like, 
comment). 
3. Provides evidence base for communicating with 
providers on short and long-term health challenges 
related to my condition.  
4. Symptom tracking on severe issues are 
important to remind me to seek immediate medical 
attention. 
5. Ability to view, add, edit, delete medication, 
reminders, log medication intake, symptoms and 
medication side-effects on a customized scale for my 
specific med. 
Usability Throughout App (screens 1-12) 
1. Implement usability via 
industry best practices and 
guidelines 
Usability principles deemed important by 
participants: 
1. Efficiency: I should be able to efficiently and quickly 
set reminders, log medication intake, symptom and 
side-effects levels. 
2. Effectiveness: I should be able to quickly learn the 
common functions like adding medications and 
setting reminders. I should also be able to view 
summarized information on a dashboard. 
3. Satisfaction: The user interface should be easy to 
learn, use and remember. 
Technology 
Efficacy 
Throughout App 
(screens 1-12) 
1. Stylistic and visual 
features: Font, colors, logo, 
themes, icons, graphics, 
menus, button styles, etc. 
2. Navigation design and 
workflow 
1. The app was perceived useful, easy to use, hedonic, 
and something that would be used in the future.   
2. UI Component Design: Visual and Graphic cues 
specifically designed for AA women, with continuous 
feedback on color schemes and design components, 
including STORY+ logo. 
Content Literacy 
Learn Module 
(main)(8); and 
Throughout App 
(1-12) 
Motivation enabled through: 
1.  FAQ on purpose of ET, 
benefits of taking (prevention 
of recurrence and longer life)  
2. FAQ on ET meds 
Accurate and pertinent 
information through: 
3. FAQ of approaches to 
increase adherence such as 
pillbox; daily routines 
4. FAQ on side effects & side 
effect management 
1. Translating complex cancer info to simple 
explanations crucial for understanding and 
adherence. 
2. Suitability Assessment of Materials (SAM) Analysis 
components are all important: Content, reading level, 
writing style, language, vocabulary, graphics, layout 
easy to follow, typography, cultural appropriateness.  
Personalization 
Personal profile 
(10); My Cancer 
History (12); 
Settings (11) 
1. Personal avatar choice  
2. Ability to remain 
anonymous 
3. Personalized alerts 
4. Create personal story 
5. Custom symptom profile 
1. Personalization will allow me to communicate my 
specific health condition with my doctor (continuity 
of care). 
2. Enables the creation of a survivor care plan with my 
doctor. 
3. Helps me to feel connected with my community. 
Engagement 
Story Sisters 
(screen 9), 
Dashboard (screen 
2) 
Social Motivation through 
1. Identification with women 
through in-app community, 
personal posts and social 
interactions 
2. AA proverbs 
We recommend including: 
1. Spiritual engagement strategies (identify with 
spiritual/religious commonalities). 
2. Historical engagement strategies (use of ‘stories’ is 
derived from AA history/culture of telling stories). 
3. Social connection with women of same culture 
undergoing similar treatment enhances engagement. 
Table 2. Approaches and Recommendations for designing culturally sensitive app for AA women BrCa survivors 
on ET. 
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Conclusion  
mHealth apps designed for adherence to medications may have greater efficacy when considerations are 
made to the specific clinical and cultural context to which patients identify. This paper provided an initial 
framework for the design of such mHealth apps for AA women BrCa survivors. Future studies are needed 
to evaluate the design components correlated to increasing medication adherence, engagement and 
acceptance in various clinical contexts. Research that is currently underway by the research team seeks to 
conduct a pilot evaluation consisting of the STORY+ app as an intervention with 20 AA BrCa survivors on 
endocrine therapy. Medication adherence, engagement, and cultural acceptance will be evaluated. These 
future phases of research are expected to provide valuable insights into the importance and value of 
designing for cultural acceptance and impacts on mHealth interventions. 
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